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To a 50 cm 3 ethanolic solution was added o-vanillin (3.0 g, 19.72 mmol, 1 eq.) and o-anisidine (2.23 ml, 19.72 mmol). The resultant mixture was allowed to stir at room temperature overnight. The mixture changed from a dark orange to a dark red colour during this time. A precipitate was produced and subsequently filtered off using suction filtration and washed with minimum amounts of solvent (ethanol) . The solid was then dried under reduced pressure to give L 3 H in 87% yield (4.41 g). 1 H NMR (400 MHz, CDCl 3 ) δ 8.71 (s, 1H), 7.26 -7.22 (m, 2H), 6.99 (td, J = 9.2, 1.2 Hz, 4H), 6.85 (t, J = 7.9 Hz, 1H), 3.94 (s, 3H), 3.90 (s, 3H). 13 C NMR (100 MHz, CDCl 3 ) δ 161. 48, 153.21, 152.81, 148.91, 136.47, 128.15, 123.62, 121.05, 119.29, 118.10, 114.47, 112.11, 56.26, 55.99 78, 151.94, 148.63, 138.17, 128.80, 127.76, 127.48, 123.14, 118.76, 118.11, 114.23, 62.84, 56.24 . Elemental analysis (%) calculated (found) for L 4 H (C 15 H 15 N 1 O 2 ): C 74. 67 (74.88), H 6.27 (6.41), N 5.81 (5.76) 22, 147.33, 138.09, 128.83, 128.64, 127.80, 122.46, 120.91, 118.99, 111.20, 56.07, 52.61, 51.35 
Synthesis of 2-[(benzylamino)methyl]-4-bromo-6-methoxyphenol (L 6 H)

Synthesis of precursor 1 (PC1): (E)-2-[(benzylimino)methyl]-4-bromo-6-methoxyphenol (PC1)
To a 100 cm 3 ethanolic solution of bromo-vanillin (4.00 g, 17.3 mmol) was added 1.90 cm 3 (17.3 mmol) of benzylamine. The solution was covered in parafilm and left to stir overnight.
The resulting solution was concentrated under reduced pressure and placed into an ice bucket to promote crystallisation. The resultant yellow polycrystalline solid was then dried on a Buchner funnel to afford 5.38 g (97%) of PC1. 1 H NMR (400 MHz, CDCl 3 ) δ 8.26 (s, 1H), 7.35 -7.28 (m, 2H), 7.23 (d, J = 11.8 Hz, 2H), 6.95 (dd, J = 12.9, 2.0 Hz, 2H), 4.78 (s, 2H), 3.84 (s, 3H). 13 C NMR (100 MHz, CDCl 3 ) δ 164. 54, 151.77, 149.67, 137.57, 128.89, 127.84, 127.69, 125.01, 119.30, 117.14, 109.28, 62.52, 56.42 146.74, 138.11, 128.81, 128.63, 128.47, 127.76, 127.15, 123.95, 123.14, 114.32, 110.37, 56.20, 52.65, 51.21 observed in 3 (for 95-110 GHz and 220-255 GHz frequency ranges). However, conversely to these low field signals and to the forbidden transitions, note that the S = 2 calculated allowed transitions at 331.2 and 441.6 GHz fall roughly 2 T lower in field than the experimentally measured resonances (~8 T instead of ~10 T at 331.2 GHz, and ~11 T instead of ~13 T at 441.6 GHz). This strongly indicates the breakdown of the giant spin model, as forbidden transitions are less sensitive to the parameters than allowed transitions. Furthermore, at 441.6 GHz, the two strong simulated signals appearing at approximately ~1 T (when we consider an S = 2 descriptor) are not observed experimentally. This is striking because these calculated signals are more intense than the calculated forbidden signal below 4 T (which is clearly observed experimentally). * There are two independent {Co(II) 7 } units in the asymmetric unit in 5b. 
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